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 Abstract. The present paper connects Nicolas Georgescu-Roeger’s world-wide-known 
paradigm of improving the agricultural efficiency to Lester Brown’s more recent Eco-
Economy – Building an Economy fo the Earth paradigm. The paper also presents a new point 
of view about a possible new paradigm of sustainable rural bioeconomics. The level of animal 
production indicates the progress of countries towards a sustainable society. As far as animal 
production is concerned, Romania is placed among the last within the EU countries. That fact 
is demonstrated by the number of livestock per 100 ha of land. The situation is worse when it 
comes to the quantity of products (meat and milk) per inhabitant. The first statement is 
consequence of the drastic decrease of livestock over the last 20 years, when transition to the 
market economy has taken place; the second one is due to the subsistence target of most of 
the ruminant livestock. To achieve a sustainable animal production in Romania, as far as 
cattle and sheep breeding is concerned, it is necessary to increase the average area of land per 
family up to 25 – 30 ha and to build up cooperatives of land owners to provide technical 
services for their members. The pig and poultry industries must be supported financially. As 
far as the EU market is concerned, the buffalo products, lean mutton and branded traditional 
animal products are of prime importance. Final conclusion: The time is high for the Greening 
of Romania so that the country may become an Agrifood Green Power. 
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INTRODUCTION 
 The relations between humans and the animals they use as food have changed in time. 
At first, man was a hunter. Now hunting is a sport. Afterwards, he became a preserver, 
keeping only the wounded or young animals for food. Now keeping is a matter for the Zoo 
gardens. Later on, humans started to reproduce animals and became breeders. Now they are 
breeders of many animal species. Today some breeders, especially as far as poultry and pigs 
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are concerned, have become producers. Now people speak about poultry and pig industries. 
This development has been determined by the increase in the human population in one part of 
the globe or another. Over the last century a human demographic explosion has taken place. 
So, the requirements for food, for commodities and for other goods has increased 
tremendously. Industries have grown very much and along the way so has the needs for 
transports and energy. The frames and trends of economy have to be changed. Agrifood must 
solve the problems of food security and of the safety food, in point of the quantity and the 
balance of nutrients needed by the humans. There are less fossil fuels and they have became 
very expensive. They should be substituted by bio gas and bio fuel or by non conventional 
sources of energy (such as the sun, the wind and the waves). It is obvious that all the organic 
synthesis solutions are connected to the prefixes “bio”, „eco”, „natural”, this rightly entitleing 
them to the name of “Green power”. This is the effect of the chlorophyll (the pigment of green 
plants, all the way from mere algae up to the big trees) capability to deposit sun energy into 
molecules of organic substances synthesized from CO2 and H2O adding in some cases N, P 
or even other chemical elements. The Green power is amplified by biodiversity. It is obvious 
that a sustainable economy of the future has to become a bio-economy, adapted to the rural 
area and based on a large biodiversity that will create first of all an opportunity for more 
producers of primary organic synthesis and further on for a longer line of consumers up to the 
final state of dead organic matter that must be mineralized. In this context, Nicolas 
Georgescu-Roeger’s world-wide-known Bioeconomics paradigm of improving the 
agricultural efficiency becomes most topical, particularly as mankind’s limited natural 
resources are being depleted. These aspects have been emphasized even more by the current 
global economic and financial crisis. On the basis of the more recent Green Power paradigm, 
the paper also presents a new point of view about a possible new paradigm of sustainable 
rural bioeconomics. Nowadays a sustainable economy must become rural, based on Agrifood 
Biodiversity.  
INFORMATION SOURCES AND DISSCUSIONS 
According to the data registered in the Romanian statistical yearbook for 2002, when 
the latest animal count was taken in Romania, the animal production development in EU 
member countries, estimated by the number of cattle and pigs and by the milk production per 
inhabitant, stood as presented in table 1. Data in the table show remarkable differences in the 
animal production levels of the EU countries.  
As far as pork production is concerned, the index of head/inhabitant places Denmark in 
forefront with an index which is 2½ times higher than the second in line, Holland. But 
Holland and Belgium have high indexes as well. These threes are breeders’countries. 
Denmark created the best maternal breed, the Landrace, Belgium has created the meaty 
Pietrain breed and Holland is now offering the Seghers hybrid. Normal consumers are all 
other countries in the table providing between ¼ and ½ of pork per inhabitant. Romania used 
to be producers', as well, in 2002. Unfortunately, Romania is currently producing less pork for 
the market, but still enough hogs for the traditional Christmas pig treat. 
 The low value registered in the UK and the fact that for Ireland this index in not 
mentioned is explained by the peculiar climate of the British Islands which is more 
convenient for pastures than for grain crops. Thus, the British choose, by tradition, beef or 
mutton over pork. Now, they act to implement the outdoor technology. Much complex is the 
question of cattle. One dual purpose cow of the European type, let’s say a Fleckvieh 
(Simmental), produces about 4200 kg of milk per year for the market. Also, she gives birth to 
0.8 calves able to grow with a mean daily gain of 0.8 kg. That means the calf will get about 
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260 kg body weight per year. For a meat ratio of 48%, this  leads to about 125 kg of meat. 
Whereas a man consumes 25 kilos of beef per year in addition to other kind of meat, one cow 
will cover the needs of 5 people. At the same time the cow will meet the milk needs of 20 
people that consume 210 kg of milk per year. This imbalance in efficiency was corrected by 
the cattle breeders in USA who specialized cattle in dairy breeds, where cows are milked, and 
beef breeds, wher cow milk is sucked by the calf. In this way the cattle efficiency went up 
very much and nowadays many countries consider  specialization of the cattle breeds. The 
British countries have created the beef cattle breeds and are the only European countries that 
have solved the question of specialization of cattle breeds. Belgium and France appear to be 
countries that take to the specialization of their cattle breeds. That is a target for all the EU 
member countries, including Romania. Sheep breeding presents little interest to the EU 
countries. Great Britain breeds sheep for mouton. So do many other countries. In Germany 
breeding sheep is viewed like a hobby. Only Spain, after joining the EU, increased its sheep 
stock. The explanation is simple for a market economy: the offer of sheep products on the EU 
free market was small. The same reason caused Italy to implement buffalo breeding, creating 
a new breed, the Mediterranean Buffalo. If cow milk is produced so much that it requires 
market protection by milk cottas and meat production is provided at a satisfactory level by 
poultry and pig industries, interest for other animal products or other farm animal breeds still 
exists. Biodiversity of farm animals makes the world richer with new species of birds and 
specialized new breeds of beef or dairy cattle. New breeds or hybrids are created in poultry or 
in pigs. Goat breeding is promoted as well and new technologies are in view for sheep 
production. All these trends act for more animal production in EU countries.   
 Animal production in Romania has taken a drastic fall over the last 20 years. 
Transition from the planned economy to the market economy was very costly. It is time to 
stop the decline and act for the regeneration of animal production. Statistics point to the 
dominance of ruminants in the livestock structure. There can be noticed a light decrease in the 
cattle livestock and an obvious increase in the sheep and goat livestock so that in 2007 there 
were more sheep and goats than cattle. May be this could be so due to the fact that sheep and 
goat products, especially meat, find it easier  to penetrate the market .Most of the meat is 
pork, followed by poultry. Ruminants are producing together less meat than pork even if these 
species have much more livestock expressed in EU. That means young ruminants are 
slaughtered early in their life. It is true that Romanians have the sacrificial Easter Lamb 
tradition, but as far as calves are concerned there isn’t any sacrificial tradition. As far as milk 
is concerned, it is important to mention the case of the buffalo cow milk that can be produced 
in Romania over the EU quotas. 
 From the above facts one must conclude that Romania’s animal production is way too 
low compared against the other EU countries and in relation to its own natural resources. This 
situation is mainly a result of the widespread subsistence agriculture. This feature of the 
Romanians accounts for the low efficiency of farm ruminants in meat production. Pork and 
poultry industries pertain mostly at private commercial companies and might register a sooner 
progress. For the domestic Romanian market of animal production of prioritary importance is 
the transition from the subsistence agriculture to a market agriculture, urging the 
concentration of land property in farms with a desired land surface of 25 – 30 ha. This type of 
family farms has to breed especially dairy cows and sheep. For this type of farms it is 
necessary to ensure special technical services such as artificial insemination, embryo transfer 
services, fed lots, wool shearing points, processing units or retailer shops for products and 
other. Small- and medium-sized cooperatives organized by  farmers are the best status of such 
organizations. This is not an easy target since small land owners are tend to be hostile to the 
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production cooperatives or associations. That issue should become the central policy of the 


























Fig .1. The complex nature of the principles, targets and consequences for the concepts of agrifood 
independence and sovereignty, based on More animal  production (orig.) 
Economic and social sustainable development of Humankind 
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 Pork and Poultry industries could prosper with financial assistance and good advisory 
services, but cattle breeding and sheep breeding require changing the mindset of many people. 
The first able to penetrate the EU market are the buffalo and sheep products. Also of interest 
are the beef goods of commercial quality, lean sheep carcasses, lambs weighing 30-35 kilos 
and all the branded traditional products. The quantitative target for the domestic market is to 
attain a mean production level per inhabitant as reached by the 25 EU member countries 
(except for Romania and Bulgaria). Romania has the necessary human and material resources 
to hit this target. 
 
 Tab.1 
The  Resulted  “MORE ANIMAL PRODUCTION” potential of Romanian agriculture expressed by 
livestock and meat production of the 2025 year 
 















(thousand tones) (thousand heads) (no.) 
“MORE ANIMAL PRODUCTION” potential of Romanian agriculture 
expressed by BOVINE dynamics  
726 385 6.740 1.967 0,30 
“MORE ANIMAL PRODUCTION” potential of Romanian agriculture 





for the  
2025 year 
1.381 1.063 15.498 14.501 0.69 
 
Tab.2 
The c) Credibility of “MORE ANIMAL PRODUCTION” in Romanian agriculture expressed 
by the livestock and meat production counted as potential, compared to already existing 









Potential meat production  
of Romania 
EU countries 
referred to when 
MORE ANIMAL 
PRODUCTION 
in Romania  
was counted 
(no.) (thousand heads) (thousand tones) 
“MORE ANIMAL PRODUCTION” potential of Romanian agriculture 
expressed by BOVINE dynamics  
Ireland 1,76 39.443 11.832 4.259 2.257 
France  0,34 7.619 2.285 822 435 




Belgium  0,34 7.171 2.151 774 410 
“MORE ANIMAL PRODUCTION” potential of Romanian agriculture 
expressed by PIG dynamics 
Denmark 2,16 48.407 44.534 4.453 3.428 
Holland 0,82 18.377 16.906 1.690 1.301 
Already  
existing 







The Credibility of “MORE ANIMAL PRODUCTION” in Romanian agriculture expressed by the 
livestock and milk production counted as potential, comparing to already existing models in EU 
countries 
Potential milk production 
of Romania 









Milk to be 
consumed  
Milk for 
export  calving total 
Total  
livestock 




in Romania was counted (kg) (thousand hl) (thousand heads) 
0 1 2 3 4 5 6 7 
“MORE ANIMAL PRODUCTION” potential of Romanian agriculture 
expressed by MILK PRODCTION dynamics 
Ireland 1.437 322.046 62.750 259.296 8.051 9.148 20.790 
Denmark 836 187.355 62.750 124.605 4.683 5.321 12.093 
Holland 679 152.170 62.750 89.420 3.804 4.322 9.822 
Swiss 545 122.139 62.750 59.389 3.053 3.469 7.884 
Finland 483 108.245 62.750 45.495 2.706 3.075 6.988 
France 423 94.798 62.750 32.048 2.369 2.692 6.118 
Austria 413 92.557 62.750 29.807 2.313 2.628 5.972 
Germany 346 77.542 62.750 14.792 1.938 2.202 5.004 








Poland 304 68.129 62.750 5.379 1.703 1.935 4.397 
 
It is quite regrettable that Romania’s scientific literature in the areas of agriculture in 
general and animal production in particular do not use the Bioeconomy and Eco-Economy 
paradigms, particularly since the historic truth points to the absolute priority of the 
internationally-acknowledged ideas coined by Nicholas Georgescu-Roegen, the US scientist 
of Romanian origin.,Nicholas Georgescu-Roegen uses a concept taken from thermodynamics, 
i.e. entropy, and demonstrates that it is the most economic of all laws of nature. The relation 
between the economic process and the entropy law is only an aspect of general fact, i.e., this 
law is the foundation of life economics at all levels and explains the irreversible loss of 
energy, of depletable and more and more scarce resources. In these writings one finds the 
essential elements of his new concept, bioeconomics, defined by the systematic links between 
economic processes, the environment in which they take place and man as a living creature 
represening a combination of rational and irrational behaviours as well as a generator and a 
beneficiary of products and services. Besides the above elements, the Roegenian concept 
includes the following: connections between economic proceses and dynamic processes, the 
predominantly aleatory character of these processes as well as the specific institutional 
component. All are defining elements of the Roegenian Bioeconomics and form the subject 
mater of the new discipline  Bioeconomics became more clearly defined and devloped 
quickly owing to the contribution of several research centres, universities, professional 
asociations in Europe (France, Switzerland, Italy, Germany, etc.), Japan, Latin America as 
well as to numerous national and international conferences, discussions and debates. 
Consequently, starting from an economy based on consumption and an excessive use 
of natural resourcs, Eco-Economy  (Lester Brown) postulates that Terra’s natural resources 
need to be used rationally, based on environmental protection. Consecutively, these concepts, 
ideas and paradigms in the economic literatures of recent decades and particularly in those 
related to Bioeconomy (Georgesgu Roegen) and Eco-Economy have taken to the forefront of 
all the economic policies and of the social strategies a new paradigm that is indispensable to 
life on earth: the sustainable development. Lester Brown, rightly considerered to be one of the 
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founders of the basic concept of sustainable development, shows that they allow for a 
reconciliation between economy and ecology by a rational use of the planet’s resources. 
In conclusion starting from our results regarding the More Animal Production in 
Romanian Agriculture, linked with the basic paradigms on Bioeconomy and Eco-Economy 
scientifically applied to the rural economy, in the context of a sustainable rural development, 
the possibility exists to issue the following tentative terms for consideration in the future: 
a.Bioeconomic sustainable development of the rural areas; b. Eco-Economic sustainable 
development of the agrifood production; c. Eco-Bioeconomic sustainable development of the 




Fig.2 The components of the Green Power pentacle, correlated with sustainable more animal production 
development based on sustainable rural bioeconomics and eco-economics (orig.) 
             Agri Food Green Power  
      Sustainable agricultural bioeconomics 
       Development of rural eco-economics 
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The More Animal Production must be a component of the Agrifood Green Power 
concept based on Green Economy, Green Business, (new) Green Revolution and Green 
Energy – aspects underlying  Lester Brown’s more recent Eco-Economy – Building an 
Economy for the Earth concept, which we consider to be insipired after Nicholas Georgescu-
Roegen’s initial Bioeconomics concept. More about these issues can be found in the paper 
About Eco-Economy and the Green Economy in Romania by Bogdan A.T. and his team, 
recently printed by the Academy Publishing House. We consider the aspects related to the 
link between  More Animal Production in Agriculture and the Agrifood Green Power to spell 
the need for Romania to work out urgently a medium- and long-term strategy of rural 
sustainable development. 
 Final conclusion: Starting from the title of the 1970 best-seller The Greening of 
America, and establishing a bridge in time, under the new circumstances of simultaneous and 
non-successive global crises the author’s team believes the time is high for the Greening of 
Romania so that the country may become an Agrifood Green Power and play a major role in 
the contemporary world. 
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